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Background: The purpose of this study was to detennine whether a maternal education program 
conducted by midwives achieves better results in regard to maternal and newborn health than 
when the program is conducted by other health professionals. 

Methods: Five hundred and twenty primiparous women attending four (two university) public 
hospitals in southern Spain in 2011 were recruited to participate in this prospective cohort 
study. Data on sociodemographic and obstetric variables and characteristics of newborns were 
collected by interviews and from clinical charts. Crude and logistic regression adjusted odds 
ratios (aORs) and confidence intervals (CIs) were estimated. 

Results: A midwife was in charge of education for 75.4% of the 354 women who attended 
maternal education programs. Midwife-conducted programs had significantly more women 
attending more than three sessions than the programs conducted by other health professionals 
(aOR 2.85, 95% CI 1.60-5.11). Midwives achieved more active participation from mothers 
during delivery (aOR 1.96, 95% CI 1.15-3.33), more early skin-to-skin contact between the 
mother and newborn (aOR 1.79, 95% CI 1.01-3.23), more early breastfeeding (aOR 2.08, 
95% CI 1.18-3.70), and fewer newborns with low birth weight (aOR 0.14, 95% CI 0.03-0.65) 
compared with other health professionals. 

Conclusion: Midwives achieve better results than other health professionals in regard to 
the health of the mother and her newborn when they are in charge of the maternal education 
program. 

Keywords: maternal education program, midwifery, childbirth, other health professionals 

Introduction 

In many countries, maternal education aims to influence health behavior, increase 
women's confidence in their ability to give birth, prepare women and their partners 
for childbirth, develop social networks of support, promote parental safety, and reduce 
perinatal morbidity and mortality. Therefore, maternal education comprises a range 
of educational and support services that help parents to understand their own social, 
emotional, psychological, and physical needs during pregnancy.' In Spain, maternal 
education programs can be carried out by both midwives and nurses within the national 
health system, with universal and free access offered at all health centers. Most of 
the program is carried out in group sessions in the third trimester of pregnancy, and 
includes appropriate information about life styles, theory about pregnancy, physical and 
psychological preparation for delivery, and care of the newborn (there are conferences 
and physical exercise classes).^ Studies from a number of countries have evaluated the 
effectiveness of maternal education programs.-'"* However, less than 50% of women attend 
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a maternal education program in Spain.'"'" The World Health 
Organization recommends changing the perinatal health care 
model towards more user-orientated assistance." 

To our knowledge, no study as yet has assessed the eiTect 
of type of educator on maternal health education. In Spain, 
midwives have the same training as nurses, but also receive 
postgraduate training in theory and practice focused on the 
process of pregnancy, childbirth, and the postpartum period, 
which is not routinely received by general nurses. Nurses 
participating in the program are taught previously by mid- 
wives. The program of maternal education is standardized 
for all the Andalusian public health system, and midwives 
and nurses use the same units. In theory, teachers (midwives) 
have better training than students (nurses) and could achieve 
better delivery outcomes. The present study evaluates this 
assumption. 

Materials and methods 

A prospective cohort multicenter study was conducted 
between January 201 1 and January 2012 in four hospitals 
in the public health system (University Hospital of 
Jaen, Hospital of Ubeda, Hospital of El Ejido, and 
University Hospital Virgen de las Nieves of Granada) across 
three provinces of Andalusia, Spain. The reference popula- 
tion was comprised of women who gave birth and met the 
study inclusion criteria of being primiparous, having a single 
pregnancy, and aged s 1 8 years. The study was approved by 
the ethics committee of each center. All women provided 
their informed consent. Women who did not speak Spanish 
were excluded. 

A total of 5 3 9 women were approached and 1 9 refused to 
participate. Of the 520 remaining women (number of cases 
collected at each hospital was proportional to the number of 
births, ie, 20 1 at the University Hospital Virgen de las Nieves 
of Granada, 1 32 at the Hospital of Jaen, 1 27 at the Hospital de 
Poniente of El Ejido, and 60 cases in the Hospital of Ubeda), 
354 attended a maternal education program. Women meeting 
the inclusion criteria were selected consecutively. 

Information was collected on the sociodemographic char- 
acteristics of the mother, living conditions during pregnancy, 
obstetric variables, anthropometric measurements for the 
newborn (weight, height, head circumference), Apgar score 
at 1 and 5 minutes, need for neonatal hospital admission (and 
length of stay), and neonatal illness in the first 2 months of 
life. Spain-appropriate growth curves published by Delgado 
Beltran et al were used to identify small for gestational age 
newborns.'^ '-' Neonates weighing <2,500 g were considered 
to be low birth weight.''' Data were also gathered on the 



women's satisfaction with their health care during pregnancy, 
with the attention they received during delivery, and with the 
maternal education program. The women were followed for 
up to 3 months after delivery to collect data on breastfeeding. 
The Spanish version of the Hospital Anxiety and Depres- 
sion scale developed by Zigmond and Snaith'^ was used to 
assess the level of maternal anxiety before delivery. The data 
were collected from clinical charts and personal interviews. 
A 140-item questionnaire (130 closed and ten open items) 
was applied by 24 trained interviewers. 

For data analysis, odds ratios and 95% confidence inter- 
vals (CIs) were estimated for categorical variables. In mul- 
tivariate analysis, logistic regression was applied to obtain 
adjusted odds ratios (aORs), retaining variables that altered 
the coefficient of the main exposure in more than 10% as 
confounding variables. Sociodemographic characteristics 
and the presence of pathology during pregnancy were con- 
sidered to be potential confounders. Means and standard 
errors were computed for continuous variables. Analysis of 
covariance was applied in multivariate analysis, adjusting 
for the same variables. 

Results 

Most of the women were Caucasian (98.6%) and of Spanish 
nationality (94.6%), with a mean age of 30.7+4.9 years. Most 
were married (68.8%)), 38.7%) had completed university 
studies, 25.24% worked in the public service, 45.4% had 
an indefinite contract with an employer, 49.4% had an 
average income of 1,000-1,999 Euros per month, 85.6% 
had no underlying diseases, and 92.1% had plaimed the 
pregnancy. 

The relationship between the characteristics of the pro- 
gram and midwives is shown in Table 1 . Midwives achieved 
more sessions and provided more hours of maternal educa- 
tion than other health professionals. The level of antepartum 
anxiety and reasons for seeking emergency obstetric care 
were not different between the two groups. 

The relationship between maternal education programs 
conducted by midwives and characteristics of delivery is 
shown in Table 2. The only significant relationships observed 
were a higher frequency of perineal lesions and more active 
maternal participation in delivery when maternal education 
was conducted by midwives compared with other health 
professionals. 

The relationship between maternal education programs 
conducted by midwives and the outcome for the newborn is 
shown in Table 3. Midwives achieved a lower frequency of 
low birth weight neonates and fewer admissions to intensive 
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Table I Relationship between type of educator teaching the maternal education program and program characteristics, emergency 
care, and antepartum anxiety 



Maternal education by midwife 



No, n (%) 



Yes, n (%) 



Crude analysis 
OR (95% CI) 



Multivariate analysis 
OR (95% CI) 



Maternal education sessions (n) 

1-3 28 (32.18) 

>3 59 (67.82) 

Hours of maternal education (n) 

I - 5 30 (35.30) 
6-10 32 (37.65) 

II- 15 18(21.18) 
>I5 5 (5.87) 
P-value of trend 

Unnecessary emergency obstetric care 

No 54 (62.07) 

Yes 33 (37.93) 

Antepartum anxiety level 

Normal 48 (55.17) 

Higher 39 (44.83) 



37 (13.86) 
230 (86.14) 

47 (17.67) 
85 (31.95) 
66 (24.82) 
68 (25.56) 



188 (70.41) 
79 (29.59) 

151 (56.77) 
I 15 (44.23) 



I (ref) 

2.95 (1.59-5.39) 
I (ref) 

1.69 (0.87-3.27) 
2.34 (1.10-4.99) 
8.68 (2.99-30.34) 
<0.00l 

I (ref) 

0.69 (0.40-1.19) 
I (ref) 

0.94 (0.56-1.59) 



I (ref)* 

2.85 (1.60-5.1 I) 
I (ref)* 

1.59 (0.84-3.0) 
2.21 (1.08-4.52) 
8.06 (2.87-22.61) 
<0.00l 

I (ref)* 

0.74 (0.44-1.25) 
I (ref)* 

0.99 (0.60-1.64) 



Notes: ^Adjusted for marital status, education level, presence of pathology during pregnancy, planned pregnancy, and maternal age. 
Abbreviations: CI, confidence interval: OR, odds ratio; ref, reference. 



Table 2 Relationship between type of educator teaching the maternal education program and characteristics of delivery 

Maternal education by midwife Crude analysis Multivariate analysis 

No, n (%) Yes, n (%) OR (95% CI) OR (95% CI) 

Type of delivery 



Eutocic 


40 (45.98) 


144 (53.93) 


1 (ref) 


1 (ref)* 


Dystocic 


47 (54.02) 


123 (46.07) 


0.73 (0.43-1.22) 


0.73 (0.44-1.20) 


Delivery onset 










Spontaneous 


45 (5 1 .72) 


151 (56.55) 


1 (ref) 


1 (ref)* 


Induced/planned 


42 (48.28) 


1 16 (43.45) 


0.83 (0.49-1.39) 


0.81 (0.49-1.33) 


Cesarean delivery 










No 


66 (75.86) 


226 (84.64) 


1 (ref) 


1 (ref)* 


Yes 


21 (24.14) 


41 (15.36) 


0.57 (0.30-1.09) 


0.56 (0.30-1.03) 


Early skin-to-skin contact between mother and newborn 








No 


25 (28.74) 


52 (19.55) 


1 (ref) 


1 (ref)* 


Yes 


62 (71.26) 


214 (80.45) 


1.67 (0.91-3.03) 


1.79 (1.01-3.23) 


Medication during dilation 










No 


19 (21.84) 


64 (23.97) 


1 (ref) 


1 (ref)* 


Yes 


68 (78.16) 


203 (76.03) 


0.89 (0.47-1.64) 


0.91 (0.50-1.64) 


Use of epidural analgesia 










No 


1 1 (12.64) 


45 (16.85) 


1 (ref) 


1 (ref)* 


Yes 


76 (87.36) 


222 (83.15) 


0.71 (0.32-1.49) 
Hay 


0.85 (0.39-1.82) 


Use of nonpharmacological analgesia during delivery 








No 


70 (80.46) 


210 (78.65) 


1 (ref) 


1 (ref)* 


Yes 


17 (19.54) 


57 (21.35) 


1.12 (0.60-2.17) 


1.19 (0.63-2.22) 


Presence of perineal lesions 










No 


30 (34.48) 


59 (22.10) 


1 (ref) 


1 (ref)* 


Yes 


57 (65.52) 


208 (77.90) 


1.85 (1.05-3.23) 


1.89 (1.09-3.23) 


Postpartum complications 










No 


78 (89.66) 


240 (89.89) 


1 (ref) 


1 (ref)* 


Yes 


9 (10.34) 


27 (lO.I 1) 


0.98 (0.42-2.17) 


0.88 (0.39-2.00) 


Active maternal participation 


in delivery 








No 


32 (36.78) 


61 (22.85) 


1 (ref) 


1 (ref)** 


Yes 


55 (63.22) 


206 (77.15) 


1.96 (1.12-3.45) 


1.96 (1.15-3.33) 



Notes: ^Adjusted for marital status, education level, presence of pathology during pregnancy, planned pregnancy, and maternal age; **adjusted for marital status, education 
level, presence of pathology during pregnancy, planned pregnancy, maternal age, and use of epidural analgesia. 
Abbreviations: CI, confidence interval; OR, odds ratio; ref, reference. 



International Journal of Women's Health 2014:6 



submit your manuscript | www.dovepress.con i 

Dovepress 



331 



Mardnez-Galiano and Delgado-Rodriguez 



Doveore<;s 



Table 3 Relationship between type of educator teaching the maternal education program and newborn characteristics 

Variable Maternal education by midwife Crude analysis Multivariate analysis 

No,n(%) Yes,n(%) OR (95% CI) OR (95% CI) 

Low birth weight (<2,S00 g) 

No 80 (91.95) 264 (98.88) I (ref) I (ref)* 

Yes 7 (8.05) 3 (1.12) 0. 1 3 (0.02-0.59) 0. 1 4 (0.03-0.65) 

Small for gestational age 

No 67 (77.01) 208 (78.79) I (ref) I (ref)* 

Yes 20 (22.99) 56 (21.21) 0.91(0.49-1.72) 0.83 (0.45-1.52) 

Admission to intensive care unit 

No 83 (95.40) 266 (99.63) I (ref) I (ref)** 

Yes 4(4.60) 1(037) 0.08(0.00-0.81) 0.09 (0.01-0.88) 

Admission to neonatal unit 

No 61(70.11) 239 (89.51) I (ref) I (ref)** 

Yes 26 (29.89) 28 ( 1 0.49) 0.27 (0. 1 4-0.53) 0.32 (0. 1 6- 0.66) 

Early initation of breastfeeding 

No 28 (32.18) 49 (18.35) I (ref) I (ref)* 

Yes 59 (67.82) 218 (81.65) 2.13 (1.18-3.85) 2.08 (1.18-3.70) 

Maintenance of breastfeeding 2 months after delivery 

No 24 (27.91) 85 (33.07) I (ref) I (ref)* 

Yes 62 (72.09) 172 (66.93) 0.79 (0.44-1.39) 0.73 (0.41-1.30) 

Health problems in the first 2 months of life 

No 68 (80.00) 218 (83.85) I (ref) I (ref)** 

Yes 1 7 (20.00) 42 ( 1 6. 1 5) 0.78 (0.40- 1 .56) 0.8 1 (0.4 1 - 1 .59) 

Notes: *Adjusted for marital status, education level, presence of pathology during pregnancy, planned pregnancy, and maternal age; **adjusted for low birth weight, small for 
gestational age, presence of disease during pregnancy, cesarean delivery, and Apgar score at 5 minutes. 
Abbreviations: CI, confidence interval; OR, odds ratio; ref, reference. 



care or neonatal units than other health professionals. The 
maternal education given by midwives also increased early 
initiation of breastfeeding and early skin-to-skin contact 
between the mother and newborn. 

The relationship between maternal education programs 
conducted by midwives and several continuous variables 
is shown in Table 4. The only relevant associations were 
more satisfaction with the maternal education program and 
a higher opinion of the utility and benefits of the program 
when it was conducted by midwives than by other health 
professionals. 

Discussion 

To the best of our knowledge, no other report has compared 
midwives and other health professions in regard to the out- 
comes of maternal education programs. However, several 
studies have noted that women positively value the activities 
of midwives."""'^ This positive evaluation may be responsible 
for the differences seen in the present study, which imply 
that a maternal education program run by a midwife achieves 
the best outcome. 

An indicator of the greater success achieved by midwives 
is that women attended more sessions when midwives 
conducted the program rather than other health profession- 
als, which allows the benefits of the program to increase. 



Midwives achieved more active involvement of the women 
during delivery, reduced the incidence of low birth weight, 
and decreased the number of newborn hospital admissions. 
Midwife-conducted programs also resulted in more frequent 
early skin-to-skin contact between the mother and newborn 
and early breastfeeding. Another Spanish study"" concluded 
that breastfeeding is favored by women who attend maternal 
education programs with midwives, although a comparison 
with other health professionals was not conducted. This early 
initiation of breastfeeding was not accompanied by a higher 
rate of breastfeeding 2 months after delivery. 

However, maternal education by midwives has the disad- 
vantage of an association with more perineal lesions during 
delivery. This may be due to the fact that midwives favor a 
policy of restrictive episiotomy, decreasing the number of sur- 
gical incisions; it may lead to the side effect of an increase of 
perineal lesions in women needing episiotomy who indicated 
her preference for avoiding the use of episiotomy. No effect 
was observed on the use of emergency obstetric care, degree 
of satisfaction with prenatal care and delivery, antepartum 
anxiety, type of delivery, duration of the different periods 
of delivery, gestational age, use of medication during dila- 
tion, complications after delivery, pain level reported during 
delivery, or use of epidural analgesia or alternative methods 
of pain relief. 
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Table 4 Association between the type of educator teaching the maternal education program and continuous variables 

Crude analysis Multivariate analysis 



Maternal education by midwife Maternal education by midwife 





Yes, mean 


No, mean 


P-value 


Yes, mean 


No, mean 


P-value 




(95% CI) 


(95% CI) 




(95% CI) 


(95% CI) 




\/ic ire t" iinn^^occ^ rv onn o rffon 
VISILE lui ui 1 1 ic^-c^bdi y ci 1 ici gel ii_y 




n 7 (■(1 4_n 9^ 


0.071 


0 5 en 4-0 k\ 




0.235™ 


obstGtric C3r6 (nj 














P^in l^vf^l Hi irinc nplivprv 


7.2 (6.9-7.4) 


(,8 (6 3-7 3^ 


0.209 


7.2 (6.9-7.4) 


6 9 CA 4-7 41 


0.335** 


(maximum 1 0) 














Lsngth of matsrnal hospital stay 


2.3 (2.2-2.4) 


2.6 (2.3-2.9) 


0.094 


2.4 (2.3-2.5) 


2.4 (2.2-2.5) 


0.847*** 


aftsr dslivsry 














Woman's satisfaction witfi control 


2.9 (2.8-3.0) 


3.1 (2.9-3.3) 


0.201 


2.9 (2.8-3.0) 


3.1 (2.9-3.3) 


0.2 1 8** 


of pregnancy (0—4) 














V V Ul 1 Idl 1 ^ ^dLl^ld.^LI(JI 1 WILI 1 LI IC \-dl C 


3.2 (3. 1-3.3) 


3.1 (2.8-3.3) 


0.362 


3.2 (3.0—3.3) 


3.1 (2.9-3.3) 


0.449** 


received during delivery (0—4) 














vvi^man c ^afiQiafrion \A/irn rhp 

V V ^1 1 lal 1 O ^aLI J 1 Ll^i 1 VVILII LIIC 


3.0 (2.9-3.1) 


2.5 (2.3-2.7) 


<r'Ci CiCi 1 


3.0 (2.9-3. 1) 


2.5 (2.3-2.7) 


^U.UU 1 


maternal education program (0 — 4) 














Gestational age at delivery 


39.5 (39.2-39.8) 


39.5 (39.2-39.8) 


0.958 


39.5 (39.2-39.8) 


39.5 (39.1-39.9) 


0.976* 


Apgar score at 1 minute 


8.6 (8.4-8.7) 


8.8 (8.6-8.9) 


0.054 


8.6 (8.5-8.7) 


8.8 (8.6-9.0) 


0.043* 


Apgar score at 5 minutes 


9.3 (9.3-9.4) 


9.3 (9.2-9.4) 


0.710 


9.3 (9.3-9.4) 


9.3 (9.2-9.4) 


0.747* 


Length of neonatal hospital stay (days) 


2.4 (2.2-2.4) 


2.9 (2.3-3.4) 


0.024 


2.5 (2.3-2.6) 


2.7 (2.3-3.0) 


0.328*** 


Duration of dilation (minutes) 


398.5 (367.7-429.4) 


448.6 (397.3-499.9) 


0.1 12 


420.4 (393.4-447.3) 


442.9 (395.8-490.0) 


0415** 


Duration of expulsive period 


108.4 (98.9-1 17.8) 


90.9 (76.2-105.6) 


0.070 


102.5 (93.1-1 1 1.9) 


84.6 (68.5-100.7) 


0.053** 


(minutes) 














Duration of the third period of 


9.7 (8.7-10.7) 


9.2 (6.4-12.1) 


0.708 


8.8 (7.6-10.0) 


8.7 (6.6-10.7) 


0.905** 


delivery (minutes) 














Woman's opinion on the utility and 


3.1 (3.0-3.2) 


2.7 (2.5-3.0) 


0.002 


3.1 (3.0-3.2) 


2.8 (2.6-3.0) 


0.006** 


benefit of maternal education (0—4) 















Notes: ^Adjusted for low birth weight, small for gestational age, presence of disease during pregnancy, and cesarean delivery; **adjusted for type of delivery, induction of 
delivery, use of medication in dilation, use of epidural analgesia, maternal age, marital status, and education level; ***adiusted for cesarean delivery, neonatal hospital admission, 
presence of disease during pregnancy, and postpartum complications; *adiusted for cesarean delivery, presence of disease during pregnancy, marital status, education level, 
and maternal age; '*'adjusted for planned pregnancy, education level, marital status, presence of disease during pregnancy, and maternal age. 
Abbreviations: CI, confidence interval; OR, odds ratio. 



Some support for our results comes from a Cochrane 
review, " although this did not have the primary goal of assessing 
the role and effectiveness of midwives versus other health pro- 
fessionals in maternal education. Several differences in the prac- 
tices of midwives and other health professionals were noted in 
that review, ie, more frequent initiation of breastfeeding, fewer 
episiotomies, and fewer surgical deliveries. That review docu- 
ments that the practice of midwives is directed more towards 
achieving specific goals, such as initiating breastfeeding and 
reducing instrumental deliveries, which may be due to their 
training and engagement with the actual experience of preg- 
nancy, delivery, and the postpartum period. These practices are 
in agreement with the recommendations of the World Health 
Organization^" and different health agencies." 

Regarding the limitations of the present study, selection bias 
does not affect the results because the participation rate was very 
high. Confounding bias cannot be completely ruled out, and is 
a limitation inherent in most observational studies. We have 
collected and taken into account the most relevant variables 
influencing the outcome of delivery in multivariate analyses. 



Misclassificationbias is unlikely, because most of the variables 
are objective and do not allow for interpretation by the 
participants. In addition, the outcomes were verified using the 
clinical charts. Therefore, our study suggests that midwives 
achieve better results than other health professionals when they 
are in charge of maternal education programs. 
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